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表 1 設問 1の結果
一一一一--小3 小4 小5 小6 中1 中2 中3
Aが早い (1990) 10.2 8.2 3.3 3.5 2.4 1.9 2.4 
Bが早い (1990) 12.6 5.9 6.6 2.8 2.8 3.9 2.4 
同時 (1990) 77.2 85.9 90.1 93.7 94.8 94.2 95.2 
N 214 219 241 254 249 258 244 
ーーー 『旬、-----白ーー ーーー ーー 小3 小4 小5 小6 中1 中2 中3
Aが早い (2000) 5.6 4 2.1 1.4 2.2 。。
Bが早い (2000) 4.9 6 3.5 2 6.7 4.4 1.7 
同時 (2000) 89.5 90 93.7 96.6 88.9 95.6 98.3 
無回答 (2000) 。。0.7 。2.2 。。

































ーー -ー---ー --司 小3 小4 小5 小6 中1 中2 中3
Aが早い (1990) 74 80.5 83.4 86.6 95.2 96.5 93 
Bが早い (1990) 25.5 17.7 16.2 11.8 2.8 3.5 4.9 
同時 (1990) 0.5 1.8 0.4 1.6 2 。2.1 
N 214 219 241 254 249 258 244 
一一一一¥小3 小4 小5 小6 中1 中2 中3
Aが早い (2000) 75.7 91.4 88.9 77 91.1 86.7 95 
Bが早い (2000) 20.8 7.9 11.1 21.6 6.7 13.3 3.3 
同時 (2000) 3.5 0.7 。1.4 2. 。1.7 
無回答 (2000) 。。。。。。。




調査では小3・小4間 (χ2= 13.33， df=l， Pく.01)，小5・




















九一一一¥小3 小4 小5 小6 中1 中2 中3
Aが早い (1990) 62.5 51.6 51.3 36.4 32.5 31.8 25.9 
Bが早い (1990) 16.2 17.3 15.8 22.9 22.1 26.3 17.8 
同時(1990) 21.3 31.1 32.9 40.7 45.4 41.9 56.3 
N 214 219 241 254 249 258 244 
~ー----ー
小3 小4 小5 小6 中1 中2 中3
Aが早い (2000) 48.6 51 46.5 42.5 31.1 28.9 23.3 
Bが早い (2000) 34.7 25.8 34.7 29.7 44.5 48.9 36.7 
同時 (2000) 16.7 22.5 16 26.4 24.4 20 38.3 
無回答 (2000) 。0.7 2.8 1.4 。2.2 1.7 







































下一一一一~小3 小4 小5小6 中1 中2 中3
A -C -B (1990) 83.8 81.1 79.7 84.6 95.1 91.3 93.1 
その他 (1990) 16.2 18.9 20.3 15.4 4.9 8.7 6.9 
N 214 219 241 254 249 258 244 
一一一一一~小3 小4 小5小6 中1 中2 中3A -C -B (2000) 70.8 85.4 89.6 85.1 97.8 88.9 98.3 
その他 (2000) 27.8 14.2 10.4 14.9 2.2 11.1 1.7 
無回答 (2000) 1.4 0.4 。。。。。







間での有意差を調べると，小 5 (χ2 = 12.078， df=l， 
p<.01) ，小 6 (χ2 = 7.915， df=l， pく.01)，中 1 (χ 
6.85， df=l， p<.01) ，中 2 (χ2 = 7.725， df=l， Pく.01)，中

















































































小6 中1 中2 中3
77 75.6 75.6 76.7 
22.3 24.4 22.2 18.3 
0.7 。2.2 5 






























(χ2 =7.404， df=l， Pく.01)， 中1・中 2間 (χ2= 4.286， 














表 6 設問 6の結果
小3 小4 小5 小6
30.6 39.1 24.3 34.5 
69.4 54.3 70.1 64.8 。6.6 5.6 0.7 
144 151 144 148 
中l中2 中3
20 40 18.3 
77.8 60 80 
2.2 。1.7 









































































学年間の有意差は，小 3・小4問 (χ2= 5.037， df=l， 





















小3 Jj¥4 小5 小6 中1 中2 中3
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図2 冷やした時の重さの変化

































































(χ2 = 8.28， df=l， Pく.01)， 小4・小 5問 (χ2 = 8.515， 
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いて小3からIfl:3年まで 7:)7名を対象に調査行い， 1990 てし=くことが重要である。
年の調査と比較した。その結果 γf習の理解度，温かさ
l~ ~ 
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A Comparative Study of Students' Understanding of the Concept of Heat Transfer 
一-Resu1ts of Testing Third to Ninth Grade Students， in the Years between 1990 and 2000一一
Takeshi KOZAI(1) ， Osamu ITAGAKI(2)， Yoshihiro KAWANO(3) 
Hitoshi HASHIBA(4) and Sandra PALMERA(5) 
The study curriculum that will be implemented in 2002 is slimmer than that of the 1989 curriculum. Many people， who 
are anxious about the dec1ine of students' basic knowledge， have discussed the problems associated with the slimmer version 
However， since basic data on scholastic ability in elementary and lower secondary schools are limited， this argumentation 
becomes almost abstract. 
In this study， we have therefore examined students' understanding of heat transfer comparing the year 1990 students to the year 
2000 students for the concept of heat transfer and representation of heat. In order to avoid any controversy， the test was identical 
to that used ten years ago. 
The findings of the present study are as follows: 
1 . Fourth grade students who studied the concept of heat transfer， using a metal plate and inc1ined metal bar， have a level of 
understanding which is lower than students of the year 1990. This is because their curriculum did not indude the cause of heat 
transfer. 
2 . Understanding of the phenomenon of convection is equal between unleamed third grade students and a leamed group of 
students. 
3 . On the understanding of radiation， the students' understanding of the year 2000 is lower than the students of 1990. 
4. Third and fourth grade students think that a material becomes heavy if is warmed， and it becomes lighter if the material is 
cooled. Their reasoning is inf1uenced by temperature change and cubic shrink proofing. 
5 . Elementary school students think that frozen material is heavier than unfrozen material. Ninth grade students realize that 
weight does not change even if the material freezes， however， only 50% understand that. 
6 . They make up their concepts about the relationship between weight and temperature changes based on their daily life 
experience， before they acquire a scientific conception about it. Therefore， even if students study the law of constancy of mass 
in the seventh grade， itis difficult to modify their misconceptions to a scientific conception. 
7 . This research revealed that the year 2000 students understanding and knowledge of the concepts of the heat transfer was 
lower than the 1990 students. 
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